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Introduction 
An analysis of different dictionaries, historic literature and “online corpora” revealed over 200 
different types of laughter occurring in daily language. While some of these attributes of laughter 
are purely metaphorical (“golden” laughter) or refer to its intensity (“roaring laughter”) or other 
parameters, others do refer to emotional or motivational qualities (scorful, happy, or malicious 
laughter). A research project aims at exploring the muscular underpinnings of a subset of 23 
putative types of laughs (Huber, Drack & Ruch, this volume). From these different types of 
laughter, it is mostly happy laughter that has received empirical attention by face-researchers so 
far (Ruch & Ekman, 2001). Thus, it will be explored whether further types of laughs have a 
distinct morphological basis. To get samples for these putative types of laughs actors from three 
nations will be asked to select from the 23 putative laugh categories the ones they feel confident 
to do. The ability of the actors to perform emotional behaviour in laboratory situation in a manner 
as in real life situation has often been alleged in the literature. In fact, several encoding studies 
investigating the facial expression of emotions involved the use of professional actors (Gosselin, 
Kirouac & Dore, 1997; Kohler, Turnerb, Stolara, Bilkerc, Brensingerc, Gura, & Gur, 2004; 
Scherer & Ellgring, 2007). In order to be confident that the results produced by the actors indeed 
validly reflect differences among types of laughs, their general accuracy as source of information 
needs to be tested. This is difficult, as exactly these differences yet need to be established. 
However, as we do know the morphological basis of happy laughter, the criterion set is whether 
or not they validly perform Duchenne laughter (Keltner & Bonanno, 1997; Ruch & Ekman, 
2001). Based on the well-established distinction of Duchenne smiles and non-Duchenne smiles, 
Keltner and Bonanno (1997) spoke of Duchenne laughs to refer to laugh utterances accompanied 
by the Duchenne display (i.e., the joint contraction of the zygomatic major and orbicularis oculi 
muscles) and contrasted them to laughs not containing the Duchenne marker (i.e., the AU6). If 
actors are validly encoding happy laughter they persistently should involve the contraction of the 
orbicularic oculi; i.e., crow’s feet should be visible at the outer corners of their eyes.  
Likewise, only a few more Action Units should be observed. Air typically is expelled through the 
mouth (although occassionally during supressed laughter air escapes through the nose), therfore 
AU25 will be seen. Laughter often involves a lowerig of the jaw and hence AU26 might be 
observed too. As already described by Dawin (1872/1998) movements of the head may occur as 
well. The emergence of further facial actions more likely can be interpreted as unique 
interpretations of laughter by the actors.  
The present study compares the apex of happy laughter produced by 11 actors and analyses 
wheter the Duchenne display is shown in the majority of the sample. A further goal is to compare 
the findings in the data with what is written in the literature about the facial expression of 
laughter. 
Method 
Sample  
The sample contained 5 female and 6 male native Swiss German-speaking actors. The actors 
were paid for their participation. 
Procedure 
The recordings took place in a laboratory room in the Department of Psychology. To facilitate the 
coding, one out of two cameras concentrated on a close up view of the face, where the second 
one recorded body movements of the actor. The actors performed up to 23 different types of 
laughs, one of them being “happy laughter.” After the investigator announced the type of 
laughter, the actor could take as much time as needed to prepare herself/himself before the taping 
was processed. In case of dissatisfaction with the performance, the actor could repeat the laugh 
act up to three times.  
Analysis 
The analysis method used is the Facial Action Coding System (FACS; Ekman & Friesen, 1978). 
Developed by Ekman and Friesen in the 1970’s, FACS is a comprehensive system, which is able 
to distinguish between all visual perceivable, facial movements. It is built on the analysis of the 
anatomical foundation of these movements. To compare the laugh acts with each other, a 
certified FACS coder determined the apex of each act. For the present investigation, the apex was 
defined as one single picture during the most intense point of the emotion, regardless whether or 
not the Action Units occurred at its maximum intensity at that moment. Two certified FACS 
coders determined the apex of all the acts. Discrepancies between the coders were discussed until 
an agreement was found. 
Results 
Altogether 16 different Action Units were coded. Some were observed only for one actor. Others 
occurred in every single laugh. Table 1 shows which AU occurred (irrespective of the intensity of 
the AU) during the apex of the happy laugh of each of the 11 coders. An AU will be classified as 
an “invariant” if it is shown by 90 to 100% of the people. A “typical” element of the expression 
requires the AU to be coded for 70 to 90% of the cases, and 50 to 70% will be classified as 
“frequent”.  
Insert Table 1 about here 
Table 1 shows that there are three invariants in the displays of the eleven actors interpreting 
happy laughter. Not surprisingly, 100% of the actors displayed an AU6 (i.e, raised their cheeks, 
which tightens the skin and causes crow’s feet wrinkles around the eyes), AU12 (i.e., pulled their 
lip corners up and backwards) and AU25 (i.e., opened their mouth). This is comforting, as it 
supports the claim that actors produce laughs that are morphologically very close if not identical 
to the ones produced spontaneously and different from contrived laughter.  
About 70% of the sample showed AU26 suggesting that dropping the jaw is typical for laughter 
but does not occur as an invariant. No further AU’s can be seen as being “frequently” part of 
laughter, and there were a few infrequent ones. Over 45% of the actors tightened the skin 
surrounding the eye, which raises the lower eyelid (AU7). Around 36% of the actors had their 
head thrown back (AU53) and their head tilt toward the left side (AU55). Combining the head 
movements one can say that 6 out of the 11 actors did move their head during laughter (i.e., is a 
“frequent” ingredient of laughter). About 27% of all the actors lowered their eyebrows (AU4) and 
only 18% raised the inner and outer parts of the eyebrows (AU1, AU2). 
One might argue that the presence of AU6 as an invariant is an artifact of chosing the apex of 
laughter for the coding. If AU12 is of maximal intensity the contraction of the zygomatic major 
muscle produces changes that lead to automatic coding of AU6 (even when the orbicularis oculi 
muscle is not active). To invesigate this possibilty the samples of laughter were screened for 
AU12 below maximum, which still shows an AU6. Figure 1 shows examples of three different 
actors and their interpretations of the apex of happy laughter.  
Insert Figure 1 about here 
Figure 1 shows that the three different interpretations of happy laughter all involve AU12 and 
AU6. However, the AU12 is not at its maximum intensity, and the criteria of AU6 appear, and 
can be coded independently of AU12. Hence, it is safe to assume that the actors indeed involved 
the Duchenne marker in their performance of the happy laugh. 
Discussion and Outlook 
Despite limitations concerning the sample size of the present study some conclusions can be 
drawn. Firstly, there is little variation in the core elements of the happy felt laugh. Rather 
invariantly the two components of the Duchenne display appeared, supplemented by the parting 
of the lips. Head movements and the lowering of the jaws are frequent. Secondly, and more 
importantly, it can be concluded that the actors performances can be seen as valid. If the actors 
had shown laughter only in a volitional way (i.e., without feeling the emotion of joy) AU6 would 
not have appeared along with the AU12. As the AU6 occurred along 100% of the sample (even in 
participants where AU12 was not at its maximum intensity), one can assume that the professional 
actors in this sample were either really feeling the emotion of joy at the moment of the 
performance, or they knew that AU6 needs to be part of the authentic appearance of joy. Thus, 
the question, whether findings in encoding studies, involving actors are valid or not, can, at least 
based on the findings of the present study, positively be answered. As a consequence, one can 
assert that the use of actors is a viable means to find distinct facial features for some of the 
putative types of laughter, if there are any. Thirdly, as a minor, there is little evidence for 
Darwin’s (1872/1998) claim that laughter at a level of high intensity will be marked by lowering 
of the brows. Results showed that only 27% of the present sample was showing Action Unit 4. 
Likewise, there are no other Action Units that systematically emerge. All in all, one can conclude 
that the morphology of happy laughter is well understood. Future research will show whether 
other types of laughter can be established with the same confidence.  
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Table Captions 
Table 1 
Action Units Occurring at the Apex of Happy Laughter in Professional Actors  
 
 
Figure Captions 
 
Figure 1. Happy laughter interpreted by actor 3 (a), actor 6 (b) and actor 7 (c). 
 
Table 1 
Action Units Occurring at the Apex of Happy Laughter in Professional Actors  
Action Units  
Actors 1 2 4 6 7 9 12 20 25 26 27 43 51 53 55 56 
1    X X X X  X  X X  X X  
2    X   X  X X       
3   X X   X  X X       
4    X  X X  X X    X X  
5   X X   X X X  X X X X X  
6   X X X  X  X X       
7    X X  X  X X       
8    X X  X X X  X    X  
9 X X  X   X  X X      X 
10 X X  X   X  X X    X   
11    X X  X  X X       
Total % 18 18 27 100 45 18 100 18 100 73 27 18 9 36 36 9 
Note. 1=frontalis, pars medialis-raises the inner brows, producing horizontal furrows in the medial region of the forehead; 
2=frontalis, pars lateralis-raises the outer brows, producing horizontal furrows in the lateral regions of the lateral regions of 
the forehead; 4=depressor supercilii-pulls the medial part of the brows downward and may wrinkle the skin over the bridge 
of the nose; 6=orbicularis oculi, pars orbitalis-tightens the skin surrounding the eye causing crow’s feet wrinkles; 
7=orbicularis oculi, pars palpebralis-tightens the skin surrounding the eye causing the lower eyelid the raise; 9=levator labii 
superioris alaeque nasi-raises the skin along the sides of the nose upwards and wrinkles appear along the sides of the nose 
and across the root of the nose; 12=zygomaticus major-pulls the lip corners up and back; 25=depressor labii-relaxation of 
the lips; 16=depressor labii, depresses the lower lip and shows the lower teeth; 26=mesetter, temporal and internal-
pterygoids relaxed, dropping the jaw; 27=pterygoids, stretching the mouth; 43=relaxation of the orbicularis oculi, closes the 
eyes; 51=head turned to the left; 53=throws the head up; 55= head tilt to the left; 56=head tilt to the right. Total %=overall 
occurrence in %. “X” indicates involvement of that AU.  
 
 Figure 1. Happy laughter interpreted by actor 3 (a), actor 6 (b) and actor 7 (c). 
 
 
 
